Monocyte chemoattractant protein-1/CC chemokine ligand 2 enhances apoptotic cell removal by macrophages through Rac1 activation.
Apoptotic cell removal (efferocytosis) is an essential process in the regulation of inflammation and tissue repair. We have shown that monocyte chemoattractant protein-1/CC chemokine ligand 2 (MCP-1/CCL2) enhances efferocytosis by alveolar macrophages in murine bacterial pneumonia. However, the mechanism by which MCP-1 exerts this effect remains to be determined. Here we explored that hypothesis that MCP-1 enhances efferocytosis through a Rac1/phosphatidylinositol 3-kinase (PI3-kinase)-dependent mechanism. We assessed phagocytosis of apoptotic cells by MCP-1 treated murine macrophages in vitro and in vivo. Rac activity in macrophages was measured using a Rac pull down assay and an ELISA based assay (GLISA). The downstream Rac1 activation pathway was studied using a specific Rac1 inhibitor and PI3-kinase inhibitor in in vitro assays. MCP-1 enhanced efferocytosis of apoptotic cells by murine alveolar macrophages (AMs), peritoneal macrophages (PMs), the J774 macrophage cell line (J774s) in vitro, and murine AMs in vivo. Rac1 activation was demonstrated in these cell lines. The effect of MCP-1 on efferocytosis was completely negated by the Rac1 inhibitor and PI3-kinase inhibitor. We demonstrated that MCP-1 enhances efferocytosis in a Rac1-PI3 kinase-dependent manner. Therefore, MCP-1-Rac1-PI3K interaction plays a critical role in resolution of acute lung inflammation.